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This report is based on a survey of the National 
Science Foundation's Industrial 'Panel on Science and Technology* The.,, 
panel comes from essentially all major types of industry involved in 
research and development (RSD)- and covers a wide range of firms and 
trooper ations* > The findings of the survey show that almost one-half pf 
Jthose who responded to the survey reported th^it,' since 1970, their 
firms have, increased the proportion of j^h* D* s, among those hired for 
RSD activities*- The' most often cited reasons for this change in 
hiring practices were: (1) industrial technology has become more 
CQmplex, and^(2).more science and engineering Ph'*D*s tave been 
available fo*r work in iridiistry." The findings ajso show that about 30% 
bf the respondents .expect theii firms to increase the proportion of 
RSD employees yho have doctorates while only 3X anticipated a drop* . 
Tabulated dafa present distribution, of responses from directors of 
industrial research an^ development on^^ast aijd anticipated 
proportions of employees who' have doctorates* (Author/HM) 
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Reprci^ducti^ons supplied by EDRS ar^ the best that can be made 
/ from t^he original document. 
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• Almost cmt-hdlt of" those i\ho responded to the* 
surve\ reported thiU sinu- their hrm^ h.^ve 
increaseLi the prtv.xirtunT of doL fL>rater> arnon^ their 
hires' ttir R&L) cUtivitie^ The most otten Lited 
re(lbc>n^ t^c^r this ^.hange \n hiring pr<K tlLe^ w ere M ' 
indu^trhil teLhnoiogv hab beLome more ^ omplex and 
'2j more scierHeand (|.ngineer!nK S t i^h s na\e 
been avoidable tor vsork in industrv C^^tht-r t-jLtors 

t ited iruiude the ^mali diitert^nLe in i^alanet- betv\een 
Ph p s and baccalaureates and the^ greater ' 
willingness ot nevs docti^rates to in applied 

research and deveii^pment compared to d^KtorcUe^ 
graduatirjg se\erai vear'> a'«o 

• About 30 percent ot the respt>ndents expect. their 
lirmb tc^ increase the propc^rtion R&I) hires who 
have ^C)Ctc)rates, vshile onK 3 pendent anticipate a. 
drop 



Introduction 

in the last few years doctorates-have accoant(^d tor a 
•larger share -of scientists and engineers employed in 
industrial research and development Frorrf 1^73 to 1^575 
industry added almost o, 000 Ph D '^^ to its R&D payroll' 
while total mdustrial R&D employme'nt remained^stable 
It IS important to determine what the present situation is 
and whether the trend of the last tew year'> is'likelv to 



nfuilv ^11 if thi> 



LOiitinue intc^ the tuturc The impc^rtaiue ot ihi^* fs 
suppi^rted b\ the likelihood that industry has the greatest 
potential ot all sectors to expand employ nlent ot Ph D s 
during the next tew veal's wS-en the academiL labor 
market is expected to be very tight ^Accordingly, NSF 
asked ^8 directors ot industrial R&D.ac tivKie';; if in recent' 
years their firms had mcr*eased the proportion of 
doctorates among the^r hires tor research and de\elc^p- 
ment and if so, to explain why this had taken place 
Respondents to the survey, all members of the NSF 
Industrial Panel on Science and Technolc^gv, were a*lsc> 
asked to report w}iethe*r thev expect to increase this 
proportion m the future and, if so, why FirralU , the R&D 
direc tcirs - were^ asked to comment on v\heth^ un- 
djerutili/atu)n of Ph D s is a problem in their firms This 
v\as done to assess whether industry has been able tL> 
absorb greater numbers of doctorates while still utilizing 
their speciali^:?ci training ' 

Sixtv-six panel members responded to the survey 
letter These included representatives of many of the 
largest U S corporations as welf as a group medium 
and smaller si/v.d companies The table at the end of the 
discussion contains a tabulation ' of replies to specific 
questions while the summary below briefly repc^rts'some 
of the expjanations given by the respondents for their 
firms' hiring practices as well as their perceptions 

-regarding underutili/alion Several c]u<:)tations ^f rom the 
replies of the Panel MerVibers are given to illustfate more 
directly the nature of the responses 
. Tvvo factors should be considered in interpreting the 
s,urvey responses First, as stated earlier, the membership 
of the panel is not a random sample of all industrial 

"employers of S/L doctorates Second, the managers were 
asked' to report only on employment in R&D activjties ^ 
Thc)se S/E doctorate'5engaged in other types of industrial 
work, such as productK)n and inspectioh, are outsidi^, the 
scope of the survey 
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Findings 



INCRl \bbD HIRI\t, OF V\\ P ^ 



Slightiv l&Sb than one-haU of the responJentt^ reported 
that sinu> 1^70 their hrms havenureased the proportion 

^octoratfb among tht'ir hires hn re>X'irth and 
dev elopmt*i;it The reason mobt otten given for einpUn 
ing proportionateU more Ph DS v\ab that the hiring 
company has become more' invoked complex 
technolwgii.al activ itiei>>vhii.h require the ad\ anced skilU 
gamed in graduate trjirnng Thib coniplexitv came about 
either through a change in the companv'b arjiM^ ol' 
interest or thrii^ugh the contii>^^^de\ elopmeivt ot the 
technolo^ m v\ hu h the cc>mpan\ v\ as alreadv in\ oK ed in 
1Q''0 ' ^ ^ 

Abt)Ut one-titth ot the respondents ?tate\ci that t^e 
intr^'>ed availabihtv ot Ph D > since 1^7^ has prompted 
an upi^radiPx^ tht aLademu t^redentiaU ot thofe h.^ed 
tor research* and de\e!opment 

Some other reason? ^iven vvere that in ret. en t \ear? 
tevver able -baccalaureate- and ma-^ter s-degree can- 
didates have applied hor emplovment Phi) s have 
adopted morevealistic attitude^ toward work in mdustrv 
and applied research and dev eiopnient, Ph D ? now cost 
little more than ^he lesser trained, and the qualitv {^i 
' Eh D s has m\proved 

Firms reporting higiiier proportion^ ot hires with 
Ph D s represented a verv broad range ot industries 
including pharmaceuticals, chemicals, * electronics, 
primary metal procl^ssin^, heavv manufacturing and 
textiles ^ J 

Representatives ot other tirms m sev eral ot these same 
industries, ,as well as the petroleum production and 
rehning mdusfrv, reported n*o increases in their propor- 
tions ot I*h D hires 

» A ranking oi the responding tirm^^ by total number of 
employees mot ]Ubt^ those engaged in research and- 
development) repealed that smaller>^nd larger firms were 
equally likely to have increased the proportion of hires 
with Ph D s^since 1^70 

Below 'are a few direct quotations from the 
respondents regarding 'their hiring of Ph D 's These 
were chosen to represent the maior tvpe^s of>comments in 
this area 

'Technu^al ^ompetcnLC ,'ory:paratut .o^t ^nii cer-^atilitu .^^ i/i^ifjrtj^- 

"Yes, we are hiringa substantialfV higher prt)pt)rtion oi 
PhD scientists than we were 5-10 years agt) The three 
rnam reasons for this increase ar^ 

Technical competence— We have had difficultv finding 
BA and M A candidates qualified tt) carry t)Ut indepen- 
dent R&D activities in our chemical laboratories In fact, 
most of our technicians now almost have B A eqliivalen- ^ 
cy 

Cost— Salary comprises only a^mall part i roughly 30 
percent) of -the cc)St of keeping a man in an industrial 



iaboratorv I he salary differ.ence between a B A and 
Ph D chemist isonly*$5-10, 000 peryear Th'is difference 
IS onlv 10-15 percent of the total cost So why not get a 
CadilLu instead of a Chevy - providing you can 
♦effectivelv utili/e a^ CadilLn;* 

\jreater versattlitv -We often find B^A chemists with 
spei. ifu areas of expertise w ho^ould be as good or better 
than ^mv Ph D s However, our programs don't last 
forever Soi.yier or later, they would have to work in an 
area .unfamiliar to them Furthern;iore, our PJi D 
chemists have a much greater potential m R&D 
^ mar\agement where their advatue training enables them 
to cope with a large number of different chemical 
enterprises " ^ 

' Prior to the recent recession affecting technical 
personnel Ph D s were not oriented toward applied Or 
prai. ticai research Thev were primarily oriented toward 
• basic or fundamental research as s-ponsored by NASA 
and other governmental agencies The problem of 
nomndustrial orientation of Ph ^) 's was compounded 
because this type of work was also funded at the 
universities where a generation of professors exist, 
almost none of whom have practical workin^xperience 
and who have spent their entire life in and around 
universities with no appreciation of mdustri^il research 
and development Unfortunately, they trained students 
in theif image and it was not unusualfor these.graduvites 
to feel that anything that had a practical solution or a 
realistic time frame was not research The recent 
recession in technical personnel has chariged some c>f 
these misconceptions, and Ph D 's ^who have had an 
unhappy five or six years experience are now mOch more 
realistic in their outlook and objective " 

Imrea^fii yophi^tuation of R&D activities 

the nature of ou,r pro)ects has changed to include 
more sophisticated work which in many cases reqyires 
specific knowledge that would be expected from Ph D 
candidates We have in this period received a large 
number of unsolicited resumes from Ph D 's who have, 
for various reasons, been on th^ market Interestingly, 
the requested salaries of these candidates \Vere not 
^ub'stantially different from salaries required to attract 
%fs;hfTtr$J people with B S and M S decrees " 

bhortat^e of i^unlified h^accalctUreale caruiidates for employment 

."Since 1^70 Ph D 's have not represented a substan- 
tially larger proportion of our new R&D employees 
They have represented a relatively (not 'substantially') 
greater proportion of new hires primarily because the 
high quality personnel we seek were not as avaihble at 
the B.S level* We assumed that this was because a higher 
proportion of the^vefy competent B.S people weregoing 
t)n to graduate wctrk " 
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It' Purr r^tMr k h v\ t» 
' hi dfv elopnu'Ht • 
i B S bi:t thf Hii\ 
nuuf n> r . but 



V\e ha\e not i^l^^in^t-^ 
1^70 the proportion or Vh l^' 
hired onU Vh D ^ m I'-'^^C' .\nd ^till Jk 
we hire a mixture Vh P \1 
hasn t (.h»in>;etl nuah V\t twuilJ h^''^ 
.'.re MippK -hmitej .n the Ji-'l iplifit vi 
ielectriLvil t ngmeerin^; aiui lurnpiiter 



.The proportion our new RvVP emplb^^ee-- v\irh 
di.Ktorate de^yee> h.\> not chan^jeJ Hiy;,^,;tn.Mnt U ^ini.e 
1*^70 Likev\i?e the Rviture ot Vur I ) .u t!\ itie^ hc^^ not 
cha^v^teci t^o a large e^ten*- The vUaiLibrhtv of l^h P ^ h ' 
n^U aftetted hut the ^tvUe o^ the e*.o!i^onn ha^ kept 
troni aJdiPv: .nu mort' f'h P s^v' i^ur stjrt 



^)\er 3a? peutrt ^it/Pt ^^'-ih r-.i^.t, IvvVl"* dirt^t.T- 
antuipated that tHtir hrni^ An.ilj r.\^t the pu-purfion^' 
ot RiScD hlre^ vs.th Vh P ^ ibovt i.urrr'>t ievti? in-tht 
nt^t 5 to jO'vear^ ^.VN 3 pervert o^ tht re^poiidentb 
expect a redui^tton ip s^,,h hire^ F;rm^ planpin^ to 
empUw prtipi>rtu>nat?'l\ more I^h P ^ \r the tuturt uere 
about equaii\ di\.deO betvseen thv^^e that hv\\ e aUi.^ hired 
more trom 1*^70 till novs apd tho^e that ha^e pot 
Reason^ y;t\en tor ^Uvh^ future [iiTtik plt^n- 'sere similar 
to the explanation^ >;1\en abo\e tor h r,n^ lu^re I^h D ^ 
in, the pa^t " \ears A^a.n t rn^ ^:/e diJ not aitett 
are thret quotatiypo t-rom [\inel 
Ter-ent the bro.iJ rant;e ot responses 



re&p^."?^^e^ Belovs 
member^^ ^vhn^h^rei 



1 Jo n(U expei. ^ the prv^portion ot oi;r Ltmipan\ ^ Rt^<.[) 
hires o\ V\\ D ^ to chan>;e Aithm thjt^ tu^x*- ti\e \rars I 
cannot realK ba\ mu^h on our ^.i^mparu polii\ be\ond 
fi\e vears *I do not think that the i?aiar\ ditterentiation 
between f'h I) ^ and leaser trained statt or vsill bo a 
{"ottor in our cho^e ot I^iJ^P ^tafet \tter a tevs \ears 
different, es in ^akuie^ are more attested b\ tj^e 
empit^vees ai. hiev ements than ht^ quahhi.atuin^ 



'Within the next tue to ten vear^ 1 do noi expet.! the 
propoftK^n ot new R(^P emplovee^ vMth I'h P to 
im rease because the areas in 'a hu h v\ t a rt expanding; t he 
staff are more development or-iented and v\ould there- 
fore require fewer l^h P b There is, therfnre, a i^hance 
that the proportion of nev\ empKnee^ \\\\.\\ Vh [.) ^ vmII 
decrease during' thii time perutd'' If -tartin^ salarv 
differentials v\ere smaller betv\een Ph > .uiJ le-^^er 
trained employees, thi^ fai-t v\kt;dLi nut be iniportant in 
'chan^m^ the p^rop<^rtion 



Out lung range planning call? toi a marked t^xpan^ion 
of R«jk I "^ai. ti \ ities u hich will nece^itate the hiring ot more 
I'h H ut'll a^ supporting btatt - Smaller startm^^ 
saiai\ differentials uiH be a factor in determining the 
proportion of Ph P s to le^jser-trained i>taf-f Anc>ther 

tur hou e^ t r, hich u ill contribute to this trend ib the 
fact that \\e Hitend to upgrade j'he qualitv ot oui resean^h 
^tatf in our opinion, the best approach to achieve tbis 
goai 1^7 t^.^h^^e more highk trained inJiMduals ' 

L'\P[ RL'IILIZ-XTION 

Ou\\ a fev\ respondents indicated that i^nderutili/ation 
ot doctorate^ v\heth^r from the per>pecti\e ot the 
envpli^ver or' employee,, i> a problem in their companies 
The comment^ of.sc^me ot those si.' r^piung are gi\en 
beicUN Pirect quc>tationr, are appr(»priateK indicated 
Other comments ,are paraphrased Because thcwe tew 
Pane! members uho indicated that underutili/ation is a 
•problem gave a uide varietv c^K explanaticfnv excerpts 
from their responses, either in the original language c^r 
paraphrased, better convex the nature Of their comments 
than uciuld a summari/atiort It should be remembered 
that comments suth as these came from ^nl\ a small 
number of the respondents ^ 

Sometimes the company hires too manv Ph P s and 
toc> tev\ technuians thus forcing tht;Tormer to assume 
^ome duties usualK performed b> support st-atf 

snr:t Pr p . txftj -;\ijiU^t:^idty itj^f 

Some Ph D s believe their training entitles them to 
mt^re privileges and attention than are accorded toothVr 
stat^ if thev do not receive tnese special considerations, 
thev ci^mplain of being underutilized 

>ofru Pk D " ihLty* ;iL'sffn'*n> fcf ivhuh they are foorlu suited 

soFTU' highly trained people .tre not comftvtable 
working outside their particular area of interest, and yet 
seem willing to acc ept a \qs^ than appropriate assignment 
as (Opposed to ac^ivety seeking )ob change'' 

'p*- niduslry * if 

V\ithout c^iiestion nlfeny l^h.p s are underutilized U)r 
overeducated; The'pcir?i<^r»y caqse in theVong run 

has bet'h the ^extreme emphasis in academic science 
education on res^MrcPT as tVie primary purpose for 
obtaining a science-degree -and the Ph D -as the union 
card for doing research The situation m en'^ineering^is ^ 
verv different anci probably tits the needs*of industry 
better*' h .«^cj ' 
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Wmt 's U\A\nU itih'llt.tualbj iMlii'/t vV!>!v' r^vri. iL\Jorafc- 

"We <igrw^that Ph D b tsig.i^uJ in iiuiu^^trLil R<^nare 
some\vh<Vt underutili/ed iind anticipate that the Mtuatu^n 
will worsen in the Kiture vve attribute this to 

the Kut that* urgani/at^ionb^like ourb have les?*; intellee- 
tualU Lhallenging \\ork than our Ph D b would 

•like ' 

Outlook 

V\ill indu>trv continue to'int rea^e the proportion of its 
R&DstafU\hoha\ edoLtoratO^" 1( probably will because 
the two taaors nio^t responsibly' K^r the increased role o\ 
the Ph D up till now are likelv to pers)5t Kk the next 5 to 
vear^ Thcst^two LKtors^are the grovMng <.omple\it\ 
indu-^trial tt^hliologv and the t-airl> re.^dv a\ailabiht\ 
.>f n<'v, { ^ ^"^ An ample ^urpK or do<':orate si.icnt's^s 
apJ en^muers m mo>t held^ should be a\,iiL^bie t"o 
mJii'-tr'v \i>< al' ^o[np^^lVs eni^ageJ in re^eari^h .M^d 
developnient hov.e-ver seem ;uepared toVucept larger 

. proportions ot Ph 1^ s an)ong th(;ir hire?, either out ot a ' 
convution that lesser teamed, and (cheaper sjtatt ^an 

' pertorm a^ v\ell ut i^t^nie jobs or^b.ecause ot a beliet that 
Pb D s are not well >uited bv \irtlie ot their training to 
work in a protit-oriented eavironment On the other 
hand, it there is a t urther dedine m thesaiar\ dittecential 
earned b\ Ph D ^ m relation to baccalaureate and 
master b graduate^?, probably bome ot thi.^e tirni»s not 
nov\ planning to aLceleratt-^'h D hiring vmI! do so 



C.reater nuniberb ot dvHtorateb gn R&D btatts mav 
lead to their underutili/ation in those companieb which 
do not albO employ ad^^^uate numbers of support staff 
. Thib, l^ovvever, bhould be a probfem of management'in 
indiMdual tirnib rather than an industry-wide dif-hculty 
The expected j!;rowin^ complexitv of technoK^^y should 
tulU engage the* skilU ot ,most Ph D^'s employed in 
indubtriai'yTebearch and development ^ 
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